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METHOD OF MAKING OPTICAL'FIBEROPTICA‘L 
POWER DIVIDERL > ' 1 ~ 

FIELD or THE INVENTION, ' ' 

This invention relates to optical ?ber optical power 
dividers. 

BACKGROUND OF THE INVENTION 
One use for optical ?ber optical power dividers is in 

the combination of ?ber optic communication systems. 
Where multi-access is required ring systems are partic 
ularly economical in comparison with networks with 
separate links interconnecting every point with every 
other point. For physically small installations, where 
the transit line around the ring may be negligible com 
pared with the information rate the advantage of feed 
ing energy in both directions around the ring is that the 
system will still function after a single break at any 
place in the ring. One example of an optical power 
divider can be seen in US. application Ser. No. 
546,853 now abandoned, ?led Feb. 4, 1975 and as 
signed to the common assignee of the instant invention. 
The construction of the divider relies upon the fact 

that the dominant mode HEll has no cut-off wave 
length, but as the core size or the core/cladding refrac 
tive index difference is reduced more and more of the 
energy associated with this mode of propagation is 
carried in the cladding of the ?ber waveguide. In the 
limit, when the core disappears, a plane wave whose 
normal is the axis of the waveguide is propagating in 
the cladding. This transformation can be achieved pro 
viding the transition is smooth. 

SUMMARY OF THE INVENTION 

According to the present invention there is provided 
a method of making an optical ?ber optical power 
divider including the steps of inserting a glass optical 
?ber into each of two or more converging bores formed 
in one end of a glass block until the ends of the ?bers 
meet the end of a glass ?ber inserted in a bore formed 
in the opposite end of the glass block, each ?ber being 
a loose ?t in its respective bore and the material of the 
block having a refractive index not greater than that of 
the cladding glass of the ?bres, of heating the block to 
soften it while maintaining compression between its 
ends so as to cause the bores to collapse around their 
respective ?bers, and of drawing down a ‘region of the 
block intermediate its ends which region contains the 
place at which the ?bers meet. 
There follows a description of the manufacture of an 

optical ?ber optical power divider embodying the in 
vention in a preferred form. The description refers to 
the accompanying drawings in which - 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 depicts a glass yoke having bored apertures 
into which optical ?bers are ?tted; and 
FIG. 2 depicts the yoke after it has been collapsed 

around the ?bers and after its central section has been 
drawn down to form the power divider. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIG. 1 a cylinderical glass block 10 is 
provided which has a refractive index equal to or 
slightly lower than that of the cladding glass of optical 
?ber waveguide to be used in the construction of the 
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2 
power divider. A hole 11 is bored, along the [axis of the 

"'cylinderlapproxiinately'lto 'it‘s'mi'd' point. Two or more 
holes 12 are bored from the opposite end of the cylin 
der so that all the hol‘es‘ineét at a common point 13. 

5 Typically these hole_s_)l2__ are. at about 5?‘ to the cylinder 
" ‘a‘xis',~“and after'theyhave' been bored’ they are ?ame 
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polished. 
The end of an optical ?ber 14 is inserted as far as it 

will go into hole 11, and further optical ?bers 15, as far 
as they will go, into holes 12. Each of these ?bers is a 
loose ?t in its respective hole, having a few microns 
clearance. ‘ 

The cylinder is mounted with its axis vertical on a 
support in a furnace. When thecylinder has been soft 
ened by the heat it sinks a small amount, either under 
its own weight or as a result of its upper surface being 
loaded, and the bores collapse about the ?bers to form 
a solid block. ’ 

In order to prevent air bubbles from becoming 
trapped, the heating is initially ?ercest at the mid point 
along the length of the cylinder so that this is the ?rst 
part to soften. Then the furnace is programmed so that 
the hot zone extends slowly towards both ends of the 
cylinder. 
The central section of the. cylinder is then heated 

again until it is soft enough for’dr‘awing. It is then drawn 
until the ?bers inside this central section are so reduced 
in diameter that optical energy propagating along them 
extends signi?cantly out into'the-material of the cylin 
der which now has a waisted appearance depicted sche 
matically in FIG. 2. 
The reduction in cross-sectional area of the cores in 

the drawn down region of the power divider causes 
optical energy propagating in the ?bers to spread 
through the cladding until it reaches the interface be 
tween the cladding glass and the glass of the cylinder. If 
these two glasses have matching refractive index the 
interface has no optical effect. If, however, the cylinder 
has a lower refractive index the interface provides a 
measure of useful optical guidance, whereas if the cyl 
inder had a higher refractive index optical energy pene 
trating this interface would not ‘be. properly guided. 

It is to be understood thattlie foregoing description 
of speci?c examples of this invention is made by way of 
example only and is not to beconsizdered as a limitation 
on its scope. " 

What is claimed is: ~ _ 

l. A method of making an optical ?ber optical power 
divider comprising the steps off 

, inserting a glass optical ?ber having a core and clad 
ding into a bore formed in one end of a glass block 
having an index of refraction in the range of less 
than and equal to the optical ?ber cladding; 

inserting a glass optical ?ber having a core and clad 
ding into each of at least two converging bores 
formed in an opposite end of the glass block so that 
the ends of the ?bers inserted in said opposite end 
of said glass block contact an end of the ?ber in 
serted in said one end of said glass block having an 
index of refraction in the range of less than and 
equal to the optical ?ber cladding; 

heating the block to a softening. temperature to col 
lapse the bores of the glass block; and 

drawing said glass block to reduce the crossosection 
of said block proximate said ?ber ends. 

2. The method of claim 1 wherein the bores of said 
glass block are collapsed by ?rst providing a hot zone 
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proximate said ?ber ends and then expanding said hot 

zone to the ends of the blocks. 

3. The method of claim 1 wherein the cross-section 
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4 
of said block proximate the ?ber ends is less than the 
cross-section of said optical ?bers before drawing. 

4. The method of claim 1 wherein the refractive 
index of said glass block is equal to the index of refrac 
tion of the optical fiber cladding. 
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